3 cultured in Dulbecco's modified Eagle's medium (DMEM) (Gibco, USA), RWPE-1, HEK-293T, KETR-3 and U251 cells were cultured in RPMI 1640 medium (Gibco, USA), while MG-63 cells were cultured in McCoy's 5A medium (Gibco, USA). Rat BMSC cells were derived from 4-week-old SD male rats and cultured in DMEM/F12 1:1 medium (Hyclone, USA). All cell media were added with 10% fetal bovine serum (FBS) (Gibco, USA) and 100 U/mL penicillin/streptomycin (P/S) (Gibco, USA). Cells were kept at 37℃ and 5% CO 2 under a constant humidity conditions.
Male SD rats (4 weeks) and male nude BALB/c mice (6 weeks) were purchased from the Second Military Medical University Animal Care Center (Shanghai, China) and were housed under specific pathogen-free (SPF) conditions. Mice Preparation and characterization of LC and LC/D/siR. LA-NP, LA-NP/DTX, LACL micelles and LACL/siRNA micelles were prepared as previous report. 1, 2 Briefly, 100 mg and 17 mg cysteine (cys) were immersed in 1 mL methanol and stirred for 8 h at room temperature (RT) to get cross-linked lipoic acid (LA). 100 mg cross-linked LA and 5 mg DTX were immersed in 1 mL chloroform and 4 mL sodium cholate (1%), sonicated at 400 W for 15 s, replicated 3 times. The obtained emulsion were added to 10 mL double-distilled (DD) water and stirred for overnight. LA-NP/DTX were purified by ultrafiltration at 3500 rpm for 10 min with 100 k MWD ultrafiltration tube. Meanwhile, a N/P ratio of 50:1 of LACL to siSREBP1 was co-incubated for 30 min at RT and purified by dialysis (MW3500). LA-NP/DTX and LACL/siSREBP1 micelles were co-incubated at RT for 30 min to obtain LC/D/siR, purified by ultrafiltration (100 k MWD).
Different weight ratios of LA-NP to LACL micelles were tested to confirm the optimal ratio. LA-NP, LA micelles and LC were prepared using the same method. Moreover, the size, PDI and zeta potentials were detected by DLS, and the stability of LC was evaluated in 30 days at 4℃. was used for detection at 450 nm.
5
Isolation and purity detection of rat BMSC cells. 3 For extraction of BMSC cells, 4-week old SD male rats were sacrificed and immersed in 75% alcohol for 10 s. The tibias and femurs were dissected, and washed with HBSS. Bones were cut into small pieces and bone marrow was blown out with 1-mL syringes until the bones became whitened. Then, the suspensions were gathered and centrifuged 
Preparation of PCa-BMSC fused membrane (PBm).
Pm and Bm were obtained through methods of Zhang et al. 6 To obtain the optimal ratio of the Pm examined by DLS system for optimal size and zeta potential. PB@LC was purified as reported. 1 The coverage rate of PB@LC were evaluated through BCA method. Moreover, the morphology of PB@LC was detected through TEM imaging. To assay the fusion by CLSM, LC was coated with DiO/DiR stained PBm, while the nuclei were stained with DAPI. For more accurate measurement, cell membrane-specific markers of BMSCs (STRO-1) and PC-3 (CDH11) were selected for immunogold TEM study. Cells were co-incubated with each group for 1-4 h, simultaneously the medium of each group was changed with serum-free medium. The fluorescence intensity of each group was detected by flow cytometry.
Lysosome escape assay. 7 Cells were seeded in 24-well plates at a concentration of 10 5 cells/ well for overnight. PB@LC was loaded with Coumarin-6 (20 ng/mL) and lysosome was stained with Lysotracker Red (50 ng/mL) for 30 min. Sciences, Australia) at 655/716 nm. Then, the mice were sacrificed at 24 h, and the heart, liver, spleen, lung, kidney, tumor and bone (tibia and femur of right hind limb) were harvested with the fluorescence in each sample measured using an in vivo imaging system. All the data were analyzed using Quick View 3000 software.
In vivo photoacoustic and CLSM imaging. 
